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ANALYTICAL TEST REPORT

. Report Date: 17 September 2001

Project/Event Title: Analysis of CS, 2-Chlorobenzaldehyde and Malononitrile in Air and

Soil for VOS
Project/Fvent Number; 99P-0074-19

Report Number: 0074-19-091701
‘QuickSilver Analytics, Inc.

1309 Continentz! Drive, Suite N
Abingdon, MD 21009

ATTN: Rodney Hudson
(410) 676-4300

This report shall not be reproduced except in full, without
the written approval of the laboratory. Test results reported
herein refer only to samplas tested,
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Dackpround
The following samples were collected by URS Operating Services, Inc. for Quicksilver

Analytical and received at the Edgewood Chemical and Biological Forensic Analytical
Center betweon August 15 and August 21, 2001.

Table |

Samples received for o-chlorobenzylidene malonitrile (CS), 2-
chlorobenzyaldehyde and/or malononitrile analysis.

URS/Qulicksilver EC/BFAC
Sample ID Sample ID Date Received
DT-AR-001T 980103-05901 08/15/2001
DT-AR-002T 980103-05902 08/15/2001
DT-AR-003T 98010305803 08/15/2001
DT-AR-004T 980103-05504 08/15/2001
| DT-AR-005T 980103-05905 08/15/2001
DT-AR-006T 980103-05606 08/15/2001
DT-AR-DD1F 980103-05907 08/45/2001
DT-AR-002F 980103-05908 08/15/2001
DT-AR-003F $80103-05808 08/15/2001
DT-AR-004F 980103-050810 08/15/2001
DT-AR-005F 980103-05911 08/15/2001
DT-AR-00BF 980103-05812 08/15/2001
DT-AR-007F 980103-06101 08/16/2001
DT-AR-008F 980103-06102 08/16/2001
DT-AR-009F 980103-06103 08/18/2001
DT-AR-O10F 880103-06104 08/16/2001
DT-AR-011F 980103-06105 08/16/2001
2 DT-AR-012F 980103-08106 08/16/2001
DT-AR-019F 98010306107 08/1672001
DI-AR-007Y 880103-08108 08/16/2001
DT-AR-008T 980103-06109 08/16/2001
- DT-AR-009T 980103-06110 08/1672001
- ~_DOT-AR-010T 980103-06111 08/16/2001
DT-AR-O11T 980103-06112 08/16/2001
DT-AR-012T 980103-06112 08/16/2001
DT-AR-018T 980103-06114 08/16/2001
DT-AR-013F 980103-06401 08/20/2001
DT-AR-014F 980103-08402 08/20/2001
DT-AR-015F 980103-06403 08/20/2001
T DT-AR-016F 980103-08404 08/20/2001
b DT-AR-017F 98010306405 08/20/2001
DT-AR-018F 980103-06408 08/20/2001
DT-AR-026F 980103-06407 08/20/2001
DT-AR-013T £80103-08408 08/17/2001
DT-AR-014T £80103-06409 —_08/17/2001
DT-AR-015T 980103-08410 08/17/2001
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URS/IQuicksilver EC/IBFAC ]
Sample ID Sample ID Date Received
DT-AR-016T 880103-06411 08/17/2001 ]
DT-AR-017T 980103-06412 08/17/2001 |
DT-AR-018T 980103-08413 _ 08/17/2001
OT-AR-026T 980103-06414 08/17/2001 |
T DT-AR-020F 980103-068501 08/21/2001
DT-AR-023F £80103-06502 08/21/2001
DT-AR-022F 98D0103-08503 08/2172001
DT-AR-023F 580103-06504 08/21)2001 ]
DT-AR-024F ~980103-06505 08/21/2001
DT-AR-025F 980103-08506 08/21/2001
DT-AR-020T 980103-06507 08/21/2001
OT-AR-021T 880103-06508 08/24/2001
DT-AR-0227 980103-068509 08/21/2001 |
DT-AR-023T 980103-06510 08/21/2001
T DT-AR-024T 980103-08511 08/21/2001 |
' DT-AR-025T 880103-06512 08/21/2001
DT-TS-009 "980103-06513 08/21/2001
DT-1S-010 980103-08514 08/21/2001 |
DT-SO-01 080103-04909 06/15/2001
DT-S0-02 880103-048910 06/15/2001
DT-S0-03 980103-04011 06/15/2001
h DT-SO-04 980103-04912 06/15/2001
D7-80-05 980103-04813 06/16/2001
DT-80-06 980103-04914 06/15/2001 |
DT-S0-07 980103-04015 06/165/2001 |
DT-S0-08 980103-04916 06/15/2001
DT-S0-08 980103-04917 06/15/2001

Action Taken

The giass fiber filters were extracted and analyzed in accardance with Method AM-087
for the presence of CS (o-chiorobenzylidene malonitrile). The glass fiber filters were
extracted with two 20 milliliter aliquots of methylene chloride and concentrated to 1.0 mL
in a turbovap. The methylene chioride extracts were then transferred to GC vials and
analyzed by gas chromatography/mass spectrometry (GC/MS) SCAN Mode.

Tenax tubes were analyzed in accordance with Method AM-097 for the presence of 2-
Chlorobenzaldehyde and Malononitrile and Tentatively Identified Compounds (TIC's).
See attached data package for TIC results. The tenax tubes were desorbed using an
ACCM 900 Dynatherm Thermal Desorber interfaced with a gas chromatograph/mass

spectrormetry (GC/MS) SCAN Mode. -

Snil samples were extracted and analyzed in accordance with Method AM-087 for the
presence of CS, 2-chlorobenzylaldehyde and Tentatively. Identified Compounds (TIC'S).
See attached data package for TIC results. Each soil sample prepared for CS and 2-
chlorobenzylaldehyde was extracted with two 20 milliliter aliquots of methylene chioride

Renort Number 0074-19-031701 . Project/Event No. 99P-0074-19
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and concentrated to 1.0 mL in a turbovap. The methylene chloride extracts were then
transfarred to GC vial and analyzed by (GC/MS) SCAN mode.

Soil samples were also extracted and analyzed for malononitrile by AM-087. Each soil
sample was extracted with two 20 milliliter aliquots of methylene chioride, and the
combincd extracts diluted to 50.0 milliters. One milliliter of the total extract was
transforred to a GC vial for (GC/MS) SCAN Mode analysis.

Resuits

The pumose of the analysis was to detect the presence of CS, 2-chiorobenzylaldehyde
and malononitrile in various matrices and by various GC/MS techniques. Tables Ii-IV
summarize the results of the GC/MS analyses. Quality control results are summarized

in Tables V- Vil

Renort Number 0074-18-091701 Project/Event No. 99P-0074-19
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Reetlts of GC/MS analysis of glass fiber air samples for C$

Sample ID C8, mg/m’ Date Analyzed
Blank (Glass fiber filter) <0.0037 871672001
Latoratory Control Sample (Glass fiber 0.0830 8716/2001
filter)

DT-AR-001F <0.0037 8/16/2001

DT-AR-002F <0.0037 8/16/2001

] DT-AR-003F <0.0037 8/16/2001

OT-AR-004F <0.0037 8/16/2001

DT-AR-Q0SF <0.0037 8/16/2001

DT-AR-006F <0.0037 8/16/2001

DT-AR-Q07F <0.0037 8/16/2001

DT-AR-008F <0.0037 8/16/2001

OT-AR-009F <0.0037 8/16/2001

2 DT-AR-010F <Q.0037 8/16/2001

DT-AR-011F <0.0037 8/16/2001

DT-AR-012F <0.0037 8/16/2001

_ DT-AR-019F <0.0037 8/1612001

MS (Glass fiber filter) 0.0840 8/16/2001

MSD (Glass fiber filter) 0.0770 8/16/2001

Blank (Glaga fiber fiiter) <0.0037 8/20/2001

Laboratory Control Sample (Glass fiber 0.0750 8/20/2001

filter) i

DT-AR-013F <0.0037 8/20/2001

DT-AR-014F <0.0037 8/20/2001

DT-AR-015F <0.0037 8/20/2001

> D1-AR-016F <0.0037 8/20/2001

z DT-AR-O17F <0.0037 8/20/2001

DT-AR-018F <0.0037 8/20/2001

DT-AR-026F <0.0037 8/20/2001

MS (Glags fiber filter) 0.0860 8/2072001

MSD (Class fiber filter) 0.0810 8/20/2001

Blank (Glass fiber filter) <0.0037 8/21/2001

Laboratory Control Sample (Glass fiber 0.0750 812172001

. fitter) e

DT-AR-20F <0.0037 8/21/2001

DT-AR-21F <0.0037 8/21/2001
DT-AR-22F <0.0037 8/21/2001 ]

- DT-AR-23F <0.0037 “8/21/2001
DT-AR-24F <0.0037 8/21/2001 N

DT-AR-25F <0.0037 8/21/2001

MS (Glass fiber filter) 0.0560 8/21/2001

MSD (Glass fiber filter) .0.0660 8/21/2001

Raport Number 0074-19-091701
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Table il
Rezults of GC/MS analysis of Tenax tube samples for 2-
Chlorobanzaldehyde/Malononitrile
2-Chlorobenzyaldenhyde | Malononitrile Date
- Sample ID 3 " mgim® " mgin’ Analyzed
Biank (Tenax tube) <0.00012 <0.00004 8/21/2001 |
“Laboratory Control Sample (Tenax tube) 0.00068 na 8/22/2001 |
! Laboratory Contral Sample (Tenax tube na ' 0.00058 8/22/2001
e DT-AR-001T . <0.00013 —_<0.00005 8/22/2007 |
DT-AR-002T —<0.00028 <0.00084 | 8/22/2001
| DT-AR-003T <0.00012 <0.00004 8/22/2001
DT AR004T <0.00024 <0.00008 8/22/2001 |
DT-AR-005T <0.00011 <0.00004 8/22/2001 _
DT-AR-006T <0.00022 <0.00007 8/22/2001 |
DT-AR-0077 <0.00016 <0.00005 8/23/2001
DT-AR-008T <0.00008 <0.00003 8/23/2001
L DT-AR-009T <0.00023 . <0.00008 8/23/2001
~ DT-AR-010T <0.00010 <0.00003 8/23/2001 |
DT-AR-011T <0.00015 <0.00005 8/23/2001
DT-ARQ12T <0.00024 <0.00008 8/23/2001
DT-AR-013T ) <0.00013 <0.00004 82412001 |
DT-AR-014T <0.00011 <0.00004 8/24/2001
—__DT-AR-0157 <0.00000 <0.00003 8/24/2001
A [ br-AR-016T 50.00011 but <0.00018 | <0.00004 | 8/24/2001 |
MS (Tenax tube) 0.00073 na | 8/2212001
. MSOD (Tenax tube) 0.00068 na 8/23/2001
T MS (Tenax tube) —_na _ 0.00071 B8/23/2001
MSD (Tenax tube) na 0.00072 8/23/2001
Blank (Tenax tube) __<0.00012. <0.00004 8/23/2001
Blank (Tenax tube) <0.00012 <0.00004 8/24/2001 |
Taboratory Control Sample (Tenax tube) 0.00070 , na 8/24/2001
Laboratory Controt Sample (Tenax tube) 0.00063 na 8/27/2001
" Laboratory Control Sample (Tenax tube) na 0.00059 8/27/2001 |
T DT-AR-0177_ <0.00009 <0.00003 8/27/2001
DT-AR-018T <0.00012 <0.00004 8/27/2001
2 DT-AR-018T <0.00014 <0.00005 8/2712001 |
GT-AR-020T <0.000089 <0.00003 8/27/2001
DT-AR-021T* i <0.00010 <0.00003 812712001 |
4 DT-AR-022T <0.00011 <0.00004 | _8/27/2001
DT-AR-023T <0.00010 <0.00003 8/27/2001
DT-AR-024T <0.00010 _ <0.00003 8/27/2001
DT-AR-025T _ <0.00011 <0.00004 8/28/2001
3 ~ DT-AR-026T <0.00009 <0.00003 8/28/2001
Labor atary Gontrol Sample (Tenax tube) 0.00061 __na 8/28/2001
" Laboratory Control Sample (Tenax tube) | na 0.00075 872872001
" {abor:story Control Sample (Tenax tube) 0.00071 na 8/29/2001
"t sbxavatury Control Sample (Tenax tube) na 0.00073 8/20/2001

" <“rube was cracked prior to analysis, therefore data may not be valid.
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Table IV
Results of GC/MS analysis of soil samples
Sample ID (3 2-chiorobenzaldehyde | Malononitrile Date '1
polg _pglg relg Analyzed
Blank <0.072 <0.040 <1.784 8/30/2001 |
L aboratory Control 0.128 0.116 8/30/2001
Sample 11.3 8/05/2001
DT-TS-009 <0.072 <0.040 8/30/2001
_ <1.764 8/05/2001
DT-T1S-010 <0.072 <0.040 8/30/2001
<1.764 9/05/2001
DT-S0O-01 <0.072 <0.040 8/30/2001
<1.764 9/05/2001
NT-80-02 <0.072 <0.040 8/30/2001
<1.764 9/05/2001
DT-SO-03 | _<0.072 <0.040 8/30/2001
. ' <1.764. 9/05/2001
DT-S0-04 <0.072 . <0.040 8/30/2001
<1.764 9/05/2001
DT-S0-05 <0.072 <0.040 8/30/2001
<1.764 9/05/2001
DT-S0O-06 <0.072 <0.040 8/30/2001
<1.764 9/05/2001
DT-80-07 <0.072 <0.040 8/30/2001
. <1.764 9/05/2001
DT-SO-08 <0.072 <0.040 8/30/2001
<1.764 9/05/2001
DT-S0-09 <0.072 <0.040 _ 8/30/2001
<1.764 - 9/05/2001
Moatrix Spike 0.127 0.073 8/23/2001
_ 7.4 9/05/2001
Miatnx Spike Duplicate 0.119 0.109 , 8/23/2001
: 7.7 9/05/2001 |

Report Number 0074-19-091701 Project/Event No. 99P-0074-19
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Table V
QA/QC results for GC/MS analysis, glass fiber fiiters

cs Qa/Qc
Sample ID % Recovery Limits
Blank (Glass fiber filter) nd na
Laboratory Control Sampie (Glass fiber fiiter) 93 20-150% 7]
Matlrix Spike (Gilass fiber filter) 84 20-150%
Matrix Spike Dup. (Glass fiber filter) 77 20-150%
MS/MSD _%RPD 87 0-25% ]
Blank (Glass fiber filter) nd na -
Laboratory Gontrol Sample (Glass fiber filter) 75 20-150%
Matrix Spike (Glass fiber filter) 66 20-150%
Matrix Spike Dup. (Glass fiber filter) 81 20-150% ]
MS/MSD__%RPD 20 0-25%
Blank (Glass fiber filtar) nd na
| Laboratory Control Sample (Glass fiber filter) 75 20-150% |
Matrix Spike (Glass fiber filter) 58 20-150%
Matrix Spike Dup. (Glass fiber filter) _ 66 20-150%
MS/MSD _ %RPD 17 0-25%

Table VI
QAJQC results for GC/MS analysis, Tenax tube

Ssmple ID ' 2-chiorobenzaldehyde | Malononitrile | QA/QC
_Sample % Recovery % Recovery | Limits
" Blank (Tenax tube) . nd nd va ||
L aboratory Control Sample (Tenax tube) 113 97 75-125%
Blank { Tenax tube) nd nd n/a
Labarstory Control Sample (Tenax tube) 116 121 76-125% |
L 1hov atory. Control Sample (Tenax tube) 105 99 75-125%
Labo[gﬂory Control Sample (Tenax tube) 101 124 75125%
Labor :ilory Control Sample (Tenax tube) 118 122 75-125% |
. Matrix Spike (Tenax tube) 121 119 20-150%
> " "Matrix Spike Dup. (Tenax tube) 113 120 20-150% |
MS/MSD__%RPD_ 6.8 . 0.84 0-25% -

Report Number 0074-19-091701 : Project/Event No. 99P-0074-19
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Table VI
QA/QC results for GC/MS analysis, soil
cs 2-chlorobenzaldehyde | Malononitiie | GAIGE ]
s le ID y! onon QA/QC
,.:mp ¢ %Recovery %Recovery % Recovery Limits
Blank (Soil) nd nd nd n/a
Laboratory Control Sample 51 48 91 20-150%
, (Soil)
Matrix Spike (Soil) 51 29 62 20-150%
Maitrix Spike Dup. (Soil) 47 43 59 20-150%
MS/MSD  %RPD 8.0 38" 40 0-25% |

*Outside of QA/QC limits, data will be considerad acceptable as no quantifiable
concentrations of CS or 2-chlorobenzyaldehyde were detected.
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